A total of 110 strains of anaerobic bacteria including 9 different genera was tested for antibiotic susceptibility by the modified broth-disk method of Wilkins and Thiel (1973) , using prereduced media and the VPI anaerobic culture system. Results were compared with those obtained with an agar dilution technique with incubation in a GasPak jar. There was greater than 95% agreement between the two methods with ampicillin, cephalothin, chloramphenicol, and clindamycin, and 90% or greater agreement with erythromycin, penicillin, and tetracycline.
Routine susceptibility testing of anaerobes has been a problem for clinical laboratories because of the lack of a standardized disk diffusion method that is adequate for use with the anaerobic bacteria which show such wide variations in generation time. In 1973, Wilkins and Thiel (9) published a simple method for determining the susceptibility of anaerobic bacteria to antibiotics. Their method is a modified broth dilution technique using only one concentration of antibiotic and commercially available disks as the source of antibiotic. The purpose of the present study was to compare the broth-disk method with the more accepted agar dilution technique in order to evaluate its accuracy.
MATERIALS AND METHODS
A total of 110 strains of anaerobic bacteria isolated in the years 1971 to 1973 from clinical specimens in the Diagnostic Microbiology Laboratory of the University of Minnesota Hospitals was used. The strains used included 46 Bacteroides fragilis, 3 Bacteroides melaninogenicus, 7 Bacteroides sp., 8 Bifidobacterium sp., 9 Clostridium perfringens, 7 Clostridium sp., 7 Eubacterium sp., 2 Fusobacterium sp., 1 Lactobacillus sp., 10 Peptococcus sp., 7 Peptostreptococcus sp., and 3 Veillonella sp. All organisms were identified by methods and characteristics defined by Holdeman and Moore (3).
All prereduced media used were purchased from Scott Laboratories, Fiskeville, R. I. Culture in prereduced media was carried out by using the VPI anaerobic culture system (Bellco) and oxygen-free
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The modified broth-disk method was performed as described by Wilkins and Thiel (9) . One drop of an overnight culture in prereduced chopped meatglucose broth was used as inoculum for the tests. The antibiotic disks used were obtained from Bioquest.
For the agar dilution technique, plates were prepared with brain heart infusion agar supplemented with hemin and vitamin K (Scott Laboratories; 1 ml per 100 ml of agar) and containing serial twofold dilutions of each antibiotic. The plates were held overnight at room temperature before inoculation. For the inoculum, a 1:100 dilution in prereduced brain heart infusion broth was made of the same overnight chopped meat-glucose culture used for the broth-disk method. The agar dilution plates were inoculated with the diluted cultures by using the replicator device of Steers et al. (7) . Two plates without any antibiotic were also inoculated for a growth control and an aerobic check. The plates were inoculated in room air, and only 20 organisms were replicated at a time to avoid undue exposure to oxygen. After inoculation, the plates were incubated in an evacuated GasPak jar (BBL) filled with 90% CO2 and 10% H2 or in a standard GasPak jar at 35 C. After incubation for 48 h, minimum inhibitory concentrations (MICs) were recorded as the lowest concentration of antibiotic showing no growth or only a fine haze of growth as compared with the growth control plate.
The concentrations of antibiotics used in the broth-disk method were as follows: ampicillin, 4 isg/ml; cephalothin, 6 gg/ml; chloramphenicol, 12 ,og/ml; clindamycin, 1.6 ,g/ml; erythromycin, 3 ug/ ml; penicillin, 2 U/ml; and tetracycline, 6 In general, the results of the broth-disk method were easy to read; almost always the tubes were either clear or cloudy, enabling a clearcut distinction to be made between susceptible or resistant. Some strains of Eubacterium showed only fair growth in the control tube, and in these cases it was difficult to ascertain a marked difference between the control tube and antibiotic tubes. DISCUSSION Our results using the broth-disk method agree well with those of Wilkins and Thiel (9), even though their comparison was carried out with a broth dilution technique. Their greatest discrepancies were with erythromycin also, although the disagreements we found with this antibiotic were not confined to Peptococcus magnus as were theirs. This problem with erythromycin has been experienced by others (6, 8) . Attempts have been made to explain this on the basis of the reduced activity of erythromycin in the presence of CO2. However, in many cases the CO2 did not appear to adversely affect the activity of erythromycin. It is interesting to note that the effect of the CO2 content in the evacuated jar on clindamycin and erythromycin, especially with B. fragilis, agrees well with the results of Ingham et al. (4) . They found that lower activity with lincomycin and erythromycin was seen in particular with B. fragilis.
One possible source of error in the brothdisk method is the chance of deviation from the stated content of antibiotic in the disks. (2, 5) . The high correlation between the broth-disk and agar dilution methods presented here would indicate that the disks are no great problem.
As noted previously under Results, a higher agreement will be evident if the inherent error of plus or minus one dilution in the agar dilution method is taken into account. Obviously, such an error also exists in the broth-disk method method, but it is not evident as just a one-tube shift, it may cause a change in results from sensitive to resistant or vice versa if the MIC of the test organism is very near the breakpoints used in the broth-disk method. However, it is possible, if desired, to use more than one concentration in the broth-disk method by using a different number of antibiotic disks in the test and in this way approximate the MIC of the organism.
The broth-disk appears to be an acceptable and simple technique for determining the antibiotic susceptibility of anaerobic bacteria in a clinical laboratory with the facilities for inoculation of prereduced media under oxygen-free conditions. The source of antibiotics in readily available disks allows one to perform a one-concentration (or several-concentration) broth dilution test without the need to prepare and maintain antibiotic solutions.
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